INTRODUCTION I n t h e Pedersen approach t o PD t r a n s i e n t s [ 1-31, t h e occurr e n c e w i t h i n a v o i d of a p a r t i a l d i s c h a r g e r e s u l t s i n a dep o s i t i o n of charge on t h e v o i d w a l l . E x t e r n a l t o t h e v o i d , t h i s c h a r g e d i s t r i b u t i o n (both +ve and -ve c h a r g e s ) may be viewed as a d i p o l e . The r e l a t e d change i n f i e l d produces a change i n t h e c h a r g e induced on t h e d e t e c t i n g e l e c t r o d e . I n t u r n t h i s l a t t e r change l e a d s t o t h e f
a m i l i a r PD t r a n si e n t . I n t h e p r e s e n t paper, t h e d i p o l e moment of a w a l lcharged v o i d i s examined w i t h r e f e r e n c e t o t h e s p a t i a l ext e n t of t h e s u r f a c e c h a r g e d e n s i t y U and t h e d i s t r i b u t i o n of t h i s c h a r g e . T h e r e a f t e r t h e s a l i e n t f a c t o r s i n f l u e n c i n g 
DIPOLE MOMENTS OF WALL-CHARGED VOIDS
We consider a spherical void of radius R embedded in a bulk dielectric. Hence with reference to spherical coordinates r y e , $ having the sphere centre as origin, the void wall is represented by the surface r = R.
The discharge development in the void is assumed to be axially symmetric, and hence the wall charge distribution a(e) will exhibit the same symmetry. Thus to study the influence of the wall charge distribution on the void dipole monent, we will consider spherical caps of charge and evaluate the associated U. The caps are symmetrically located around the z-axis and subtend a polar angle f3, see Fig.1 .
Owing to symmetry, the void dipole moment will have only a z-component, and thus we have For (TI-@) 5 8 5 TI, the caps of charge are of the opposite polarity. Upon substituting for u ( 0 ) in (5) and (6) and evaluating the various integrals, we obtain the corresponding p and Q It is obvious that, for a given distribution of surface charge, the greater the surface area involved the greater will be the magnitude of the associated dipole moment. Hence to illustrate the influence of both the functional and spatial distribution of U, the maximum dipole moment umax, which may be associated with a cap of charge, has been taken as a reference value. For a fixed value of Q,, vmax is obtained by considering Qh to be related to two point charges placed at the maximum distance apart in the axial direction. Thus for a spherical void pmax is given h'
Hence for any cap of charge, the influence of Qh can be suppressed by considering the ratio ('=/Umax), see Table 1 .
In this Table, it is illustrated that, for a hemispherical configuration ( 6 = 7~121, increases by.50% as the o-distribution becomes more non-uniform. In contrast, for small cap-angles ( 6 < ~r / 1 2 ) , the dipole moments are virtually identical in magnitude. However, compared with the relevant f3 = 7~/ 2 value, relative increases in of between 30
to 100% are attained, with the greatest increase associated with the uniform a-distribution. This trend is not unexpected, since separation between the positive and negative charge configurations increases as f3 reduces, and this in turn diminishes the effect of charge distribution.
DISCUSSION AND CONCLUSION
From a study of spherical voids, it is shown that, although the a-distribution influences the dipole moment, the spatial extent of U has a greater influence. This behaviour is not unexpected. For a void of fixed dimensions, the smaller the charged surface area, the greater is the effective separation between the positive and negative charges, and thus the greater the dipole moment.
In this preliminary study, the surface charge density has been taken as the independent variable. However, with reference to partial discharge activity, this is not the controlling parameter. In this case it is the internal field strength associated with the quenching of the discharge development; i.e. the wall charge field has to be o f such a magnitude that this process occurs. The internal field distribution is known to be strongly influenced by the spatial extent of the wall charge, e.g., for f3 = 7r/2 and a(0) = U cose, the internal field is uniform [ 4 ] , while the other limit may be taken as the field between two point charges, see [5].
Consequently, it will be necessary to establish fully the relationship between the internal field and the surface charge density, prior to employing the general expression to evaluate the dipole moment associated with partial discharge activity.
